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实验建立了双抗夹心 ELISA 检测系统，并对双抗夹心 ELISA检测系统的封闭条
件及酶标抗体作用时间进行了优化，最后确定分别以#3NSE单克隆抗体为包被抗
体，#4NSE单克隆抗体为酶标检测抗体，初步建立了可检测 NSE蛋白的双抗体夹
心 ELISA方法。它的有效检测范围在 7.8-500ng/mL，灵敏度为 6.49ng/mL，该检



















Neuron-specific enolase (NSE) family is consisted of αα, ββ, γγ, αβ and αγ subunits. 
The γγ and αγ isoenzymes are found in neurons and neuroendocrine cells, they were 
accordingly designated neuron-specific enolases. NSE would be released from cells 
when neuronal damage occurred at the cell membrane after ischemia, hypoxia, 
poisoning or injury. It became the most sensitive tumor marker in diagnosis of small 
cell lung cancer and neuroblastoma. It plays an increasingly significant clinical role in  
diagnosis and treatment of nervous system and neuroendocrine tumors. 
We cloned NSE gene and constructed expression plasmid of NSE. After successful 
expression of NSE. Purified recombinant NSE protein was used to immunize Balb/C 
mice. Followed by cell fusion, some positive hybridomas were screened and selected 
by indirect ELISA method. The subtypes of these anti-NSE antibodies were analysed 
with an antibody isotyping kit, and they are IgG2b antibodies. Some of positive 
hybridoma cells were injected into mice to produce ascites. The affinity and 
specificity of these antibodies were analyzed by ELISA, Western blot, 
Immunoprecipitation, Immunofluorescent and Immunohistochemical staining. Results 
from these experiments indicated that these anti-NSE antibodies could recognize 
endogenous NSE protein, furthermore, they could also recognize secreted NSE 
protein from cells in cell culture medium. With a series of characteristic tests, one 
NSE antibody with good specificity and stability was selected to be labelled with 
Horseradish Peroxidase (HRP). Two NSE antibodies (#3 and #4 antibodies) were 
chose for establishment of a double-antibody sandwich ELISA assay, and the 
conditions of this double-antibody sandwich ELISA assay were optimized. Anti-NSE 
antibody #3 was chose as a coating antibody and #4 was used as a detection antibody 
respectively. The detection range of this ELISA assay was 7.81-500ng/mL, and its 
sensitivity was 6.49 ng/mL. It could be stored at 4℃ for three months at least. All of 
results suggested that our double-antibody sandwich ELISA has good specificity, 
















possibly lead to develop a diagnosis and prognosis kit for clinical tests in future.  
 





































板、红细胞内也有一定量的 γ 亚基存在(αγ型)[3]。Brown等[4]认为溶血超过 0.5%
会影响血清 NSE的测定结果，1%的血细胞内 NSE的含量与正常血清中 NSE的
水平相等。因此，测定血清 NSE水平时应避免发生溶血，以免发生误差。 
NSE基因核苷酸序列全长 2423 bp，可读框从第 226~1531，长度为 1305bp，
编码 434个氨基酸残基。NSE的生物半寿期可能大于 20h，分子量为 78 kD，等
电点为 pH4.7，是一种酸性蛋白酶。NSE 的所有抗原决定簇都分布在 48-96、
188-293、399-433氨基酸序列区，位于其三维结构表面，在免疫反应中可刺激机














































































































Schaarsschmidt等[2]检测脑梗死 30例，脑出血 13例，心源性缺氧 11例患者
血浆中的 NSE，持续监测 10天，结果显示脑血管病患者急性发病后，血中 NSE
升高通常有 3个峰值，最早是在病后数小时，反映最初的脑损害，系应激所致，
第 2次发生于 24~72h，反映原发性脑损伤；48h后 NSE再度升高并维持数天，
则提示有继发性神经元坏死。而且脑梗死、脑出血及心源性缺氧组发病后 72h内
血中 NSE值与临床预后相关，高浓度 NSE者预后差，大于 115ng/mL者均死亡，
但低浓度的 NSE意义较小，少数患者血浆 NSE水平低但预后不佳。Martens等[14]
研究发现病情重者，血清 NSE明显增高。说明血清 NSE水平能反映脑损伤的程
度。Wunderlich 等[15]通过观察 58 例中风患者发病后第 1、4、10 天及出院时血
清 NSE及 S-100蛋白含量、NIHSS(国立健康研究院中风计分指数)及神经精神检
查评分，得出了 NSE 浓度与脑梗死体积及 NIHSS评分显著相关的结论，认为血
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